Instead of zoochlorella endosymbionts, magnetic micro-beads (Dynabeads) was microinjected into R bursaria white strain which can resultantly response to magnetism. The system may provide an interesting artificial endosymbiosis system.
INTRODUCTION
Peniculiate ciliate, Paramecium bursaria contains many endosymbiotic green algae, zoochlorella (Chlorella sp. ) which provides energy in the form of photosynthetic carbohydrates. To help photosynthesis by zoochlorella symbionts, the green Paramecium host moves to seek favorable places. By this mutual benefit, the endosymbiosis between Paramecium and zoochlorella is established and maintained. In nature, almost all PI busaria is known to contain zoochlorella symbionts. However, the green Paramecium easily losts the symbionts under the dark condition or by herbicide treatment (1) . The cured white Paramecium regains by feeding with Chlorella (2). This has provided very good experimental system to study endosymbiosis as well as endosymbiotic hypothesis of chloroplast origin (4). This has also been a useful system for the interaction study of circadian clocks in the host and its symbionts.
In this paper, we described artificial introduction of cyanobacteria, Chlorella, yeasts and micro-magnetic beads instead of zoochlorella symbionts and their behavior in host cells to know symbiotic mechanism. W and bacterium Klebsiella pneumoniae were used. Culture, feeding and microinjection were described elsewhere (3). As magnetic micro-beads, Dynabeads M-280 were used according its manual. Fig. 1-1 and 1-2 shows a typical green Paramecium which contains many zoochlorella. Instead of the symbionts, we tried the artificial introduction of Chlorella, yeasts and photosynthetic cyanobacteria (see Fig. 1-3 and 1-4) cells into a l? bumaria white strain according to Bomford (2) . However, because of the limited space, a part of the result can be shown below (see full data in (3)). As shown in Fig. 2 , the injected cyanobacterium quickly disappeared from the host by digestion during culture time. Because the isolation of Paramecium-indigestible mutants of cyanobacteria and yeasts has been failed, we tried to inject magnetic microbeads into a white Paramecium to construct a model endosymbiosis system. As shown in Fig. 2 -5, more than 200 beads were retainable inside the cell which resultantly responses to magnetism. Above 50 beads, the host cells were responsive but not below 30 beads. The artificial symbionts could influence the moving behavior as zoochlorella. 
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